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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a process for the 
transfomnation of a plant and the production of a 
transgenic plant in high transforming ratio. 

SOLUTION: A transgenic plant is produced by the 
following steps (a) to (d). (a) A step to disperse plant 
cells or a tissue containing plant cells together with a 



foreign gone and a whisker in a liquid, (b) a stop to 
centrifuge the dispersion to effect the adhesion of the 
whisker to the plant cell, (c) a step to apply 
ultrasonic wave to the product of the step (b) to effect 
the vibration of the whisker to form a hole on the plant 
cell and introduce the foreign gene through the hole 
into the plant cell and (d) a step to regenerate a plant 
from the plant cell containing foreign gene introduced 
in the step (c) or from a plant tissue containing the cell. 
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(57) iwm] 

«>;<?3 (a) ~ (d) <v^T.m^^y). ^ 

(b) XS (a) (Om^. S'L^«!!S*fTV\ MfStfi^iKB 

jia id ^ ;^ ^ * 5 xe, 

(c) XS (b) iS#ift«!.aSrm\ 

(d) JLU (c) T-^5l€jte^iJ5«A^?ti.fc«:i^«B)!aX 



[tt*JSll ^(O (a) ~ (c) c^^-XS^-at^r 

>r:^:'5/S:f+^^-frsxs. (c) xig (b) (om^. m 

!>-r:x;^(;^j:«9. mmm^mm^^n 

So 

[IS*JS3l (a) - (d) OQ#Xg^^t?Ct 

(a) m^mmxi^mmimm^^mm^^^MB^^ 

XXf^^:^:^tth\mi^^\^^^Wc^^^JLU. (b) 

XS (a) (D^m^, ii'L>^S^m\ fluafiW^*ffl^i-lJ7 
;^;j&S:#^$-^5XS. (c) TM (b) (75^(^1. « 

^J6^S^fTV\ ^4:^:^1^^^. HulSfiti^^lia^^HFL 
^L2^. r(7)7L;^^b*»Ji&4't^i^1-*ae^^#At-^X 
So (d) XS (c) -e#1^5l€it^5^;&5^A^tb/c«iK?ai 

[0 0 0 1 1 

[0 0 0 2] 

[0 0 0 31 ^Jx.J^. v-y y^^r K7r-f ^^--^^ 

5 3 0 2 5 2 3 ^'mmm. ^m^m^m 7472538-^ 

M>^». Kaepper, H. F. 1 9 9 2^, 

TTheoretical and Appl ied 
Genet icsj . |g84#, 560 — 566 A 
sano,Y.b. 19 9 1^. Tp 1 a n t Scie 
ncej . 117 9#. 2 4 7-2 5 2M) . m^mS^i^ 

^mL^r'AiB^^mA-r^:^^ (Joersbo, M. 
e)> 1990^> rpiant Cell Repor 
tsj,||9#. 207 — 210 M^ Joersbo, 
M. 1 9 9 2^. rphysiologia PI 

antarumj.||85#> 230-234 M) 

nhtiX\^^fj:\f\ 
[0 0 0 4] 



(2) 4*BB¥1 0-17 9 174 

2 

[0 0 0 5] tSoT. 3X^11*5 J: t/^^^ffiife^iffl^t-^ 
[0 0 0 61 *^egf*> -hSBOBgM^Sr^«:L. 
[0 0 0 71 

10 [SiS«rfl?»I:i-Sf::J?)(^^Sl :ithh<D 

[0 0 0 81 -r^fe*:?-^. |glC0*^M<7)^g'^i-6tr 
^fi. i^^C^T) (a) - (c) (D^TM&^t^. mm<D^% 

(a) mmuf&y.\^mmmf&^^tj^mm^i^^^^'f^^ 

^u^^:^iJtti^\^mPf^\^':i^m^^^^u. (b) 
xa (a) (Dm^. it^L^^s^m^ mfiB^tt^feftBsai-^ 

-r;^>^;«:{t*^ii:^XS. (c) TM (b) ^ 
^LJ?>. :iO7L;0=^P>Silia4'l-i^1-*ite^^Sr«Ai"SX 

So 

10 0 0 9] ||2(D**eg<z?SB't-r5fci:5 
tt. lJc<^ (a) ~ (d) ©^xa^-^ti-rirSr^ftRt-r 

J;t;5!>-f ;^;!!7t i:fcjrJR^*:tfj(c^>«5:$-ar5Xg. (b) 
TM (a) ro^Cl. it'L^Saa^rffVV HulE*t#i*fflBa(-'? 

;^;*?rf+*$*'5Xie, (c) (b) O^ic. m 

#^K^!!ia*^TV^, U/-i';^;«;{iJ;>9, Wteffii^^sa^^TL 
*L«>. rw7Ld^t>aaJja4'{-^5l5Jte^Sr^Ai-5X 

(d) xm (c) •r♦^5l5Jte^^/55^S[A$^^fett4^!IiM 
saxfs m^#tfm«^;5» ejtt^^fls^rS^-t-SXgo 
lO 0 1 ol 

(c) n^TMii^hfi'o . ^^m<Di^w.^mm><o^Wi 

JblEXeJ-$5>J- (d) xeSr#*Dbfet<^5-e 
[00 1lI£;T^'^ (a), (b) , (c) , (d) 
10 0 12] CD XS (a) j^WOM 

50 {;ii-sxg-efcSo 



[0 0 13] ^mm<D:^&7!>mm^t^^mm^m^m^ 

^ J: Tj^ffii^sjMfla * if <^*i**?aaj}aT- *> e o 
[0 0 15] ^fc. ^mmi^m^^hn^mmmmi^. m 

[0 0 161 *fc. :^^m\^m\^^hn^mmmmn. ± 
mi^r^^Mfr^:^/^:^^^mm. m^itMsmm (mu 

rashigeb. Tphysiologia Pla 
ntarumj. 196 2^. mi5#. 473 4 
9 7H) R 2^Ja (O j i ma Tp 1 a n 

t and Cell PhysiologyJ.19 
73^^ mi4#. 1113-1121^) . N6«Jft 
(Chubx 1 9 78^. Tin Proc. S y m 
p. Plant Tissue Culture, Sc 
ience Press PekingJ^43 M'^ 5 

OH) ^i:t\ *^m^^^t Vxm^m^^i^XXJ^^'^ 

m^^t^^^^^. ffi^^i^/v^v-t LT. m^\i. 2, 4 

— PA (2, 4 — d i ch 1 orophenoxyac 
eticacid) 0.1~5mg/y>> h/l^. ^^ht^ 

mmmt lt. i^3«i o-e o g/y 
[0 0 17] :^/iy:^m^mm\^^MtT'^mm\^t-^^. * 

^m\^x\^^^mm^xh^^t:^m^x$:>^o 

[0 0 19] *^W(::fflV>5^7>r;^;^; (whisker) t 

titmi^x. iz^'r%^^h(OXhoX}tfj:h^j:^\ 

ma^. A^fi^O. Ol'-lOAtm. »*L<J^> 0. 
5~ 1 // m. 1 — 1 0 0 Mm, *f*b<(i3'-' 

4 0MmTfc5o ^>5^v^;^y "^i^. 
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[0 0 2 0] ^ffiM^S^^T 

H-ftffiirf*. i~4aT^>^S. 2fiE^||^fls/^if{cJ: 
[0021] ^7^;:^;;(7^ffi--(^:SStt'&tBS<^f+^l-ffl 

>';5t7>>:7^y v-^r^IT-fe^o v-^^;^;>>:7"y >'^^J<^L.T 
20 ti. 3- (2-r ^ h:3eix/wr tvi-) -h 

y p« h^i/V^^^. 3-T^y>^ntVl— by:3ih3{-^> 

[0 0 2 2] *^M(^fflv^^c>t^S^*iSe^^*^ m^<o 

j^m^m^m^^hn^mmxhv . dna, rna^PpI 

[0 0 2 3] *^ig{;ifflv^e>ti/5DNA<z)?i^«iir UT 

-*«DNA^r;«-*:mDNA. »<^DNA (17^^ 

K) . ^i[^^feDNA<7)v^-rt^T-fcoTt>c^:v^, 
(;i«t6-r 6 ^XJi^ ^ ^--^ - i: AH#;t 

[0 0 2 4] 0»Jx.(J. ffi^fls:F^-C«tg-r^:7^t^^-^- 
i: LX:^ V :7^!7— ^ ^-Y/i^;^S*(^c aMV3 
5 ^y-u^^^^ (Od e 1 1 e?. 1 9 8 8^, Tp 1 
ant Mol. Biol.J.ISlO^. 263-- 

2 7 2fi:) ^^m^fhti. ^-^^-^-i:LT. ::^7y:7 

50 n/^:j^7"y !>i^<z)yxy ^^-g^jeKi^^jie^^^cc)^--^ 



[0 0 2 5] *^P>g^::fflv^^^3Kjte^^i: \.XMcW^m\^ 
[0 0 2 6] *|g|g^;lfflv^bi^5^*itfeT■^^^c^** 

v^>-. d i ~Vi^>. t r i -Vi^>^. V 
d i -T/V^:=^V. t r i -T/l-=¥^:x. Jj^yT 
/l^dt^r:.:/, d i t r i tK 

y:t'/i-:=-^>^> t:><.h:/Hl. t:;?^b>^H2, t>^h^/ 
H3. b:;^h:xH4/c^ ^^/J^^tf e>tt, TK^SS^i-eiES:^ 

t r i -y v?:^;dW*bv\ :^;rc^:tLe><^4gStt^ 
[0 0 2 8] r.ti.b<7)ii:SttifeKtii^*iH2^ti. 

mi^^n(D&k^. ^*ins^;55 1 0 M g i^Mvxmm^ 

^H;$5o. 1 --3 O 0 /z g. if* L< ^^1 --8 O 

[0 0 2 91 m^. m^m^^t:.\t. mmmm. 
m^ti. ^®7K. mmms mmm. mi^mmmmm^^^t^ 

[0 0 3 0] ^(Dm<D^^mti.X\^. ^!lx.tfKCU 
N a C 1 , C a C 1 2x M g C 1 ^/^e t^CD^M^^^^^l^ L 
TO. 01~7M, if*b<tl. 0. 5--2M{c:LfcJi^ 

[0 0 3 1] mmmmmmmt \^xn. «^!ix.t*MSj#fl6 

2i»Jfi. Jj^!7>r b^flfi. r::i5/^-:=.5'^i&fl6. N 6 «i« 

[0 0 3 2] ^mmi^ti\^mmmmmmm^m\^^^m'^ 
\^mm^^ixii.xm\^^^(of)^x<. ^(om<Dmmti.x 

M. *f4L<t*0. 5'-2MT*^ffl$t^^o 
[0 0 3 31 *«M{-fflVNS^flC(^pHI*. pH4-' 



(4) 0-179174 
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(JEffi^SflS* :Packed Cell Volu 
me. J!^T. rpcvj tm-t) :^^PCV 1 m 
VX. 10 n 1 —2111 1 . if*b<f*. 3 0 0-700 

[0 0 3 4] :^mm^m^^^m^mm,(ommi^. m^m 

ffi#lJMSaS<7)PCV lmlSfc«9. ^^;^;^i-io 
Omg, »*L<fi. 4 — 4 Omg(c:^c^Si:5l-^:ftD^ 

10 n^o 

[0 0 3 51 *^IB(;^fflV^5^^ifte^> *fct*i^*it 

PCV 1ml 

»LT. 0. 1 — 1 0 0 O At g, i?*L<ti. 10 — 2 
o 0 M g J: 5 {^^AP^iT/So 
[0 0 3 61 rcDJ:9{^:UT»^Hfe±fBlti^^fiS. ^7 
^ ;^ :|o J: W^itfe^f^lSfl^ -m\^n-m-m^M x, 

[0 0 3 7] 1tl%*fflJia. '?-r;^;^/*5J:t)^^^jte^t^^ 
[0 0 3 8] [2] (b) 

30 ^D^Sti. ^^'L-lmMSlti^ 3, 000 — 50, OOOX 
g.i?*U<ti> 10, 000 — 30, OOOXgT% 
^.L>B$P«1^5^ 10#-4 0^. if*b<fi. 5-1 O^)^ 

1—2 0 0. »*L<(^. 3 HI 

[0 0 3 9] C3] xs (c) m=^&^m 

40 -efeSo 

[0 0 4 0] *^P>q(c:;^v>-5^^^R^Sf*. milSLyh^e 

lMHz.»4L<(^. 10-60kHzT% R8#tB#Pp1 
ifiO. 2l^^20^m. »*U<f*. 30S?-25>ra 
•C. Sfiftfi. 0. 0 1 — 10W/cm\ if*L<fi. 
0. 1 — lW/cm^Tfi^#t^fT5o 

[0 0 4 1 1 fis^is^ii^fToyhm. i^i^*ite^^)fflfla 

i^-So ^C7^l^<^)?^*ti 0-2 8^. $f*L<<f^4t:T% 
50 »gB#Fflfi 1 3 P#F«1 . b < 5 - 1 0 ^Psl^g 



[0 0 4 3] [4] TM (d) mmi^n±i:m 

^xigfi. (c) nmxnhtifcr^Kmi^mm^hmm 

[0 0 4 5] ±'B<DXoi^\^xm^i^^m^initm^^ 

[0 0 4 6] iSi^fi. mmmcomn^x^x. m^m^ 
hmmmm^M^m't::iti)^x^n\^x<^ m^mi^:^^ 

[0 0 4 7] :i(oxo\^\^xmhntim^mm^. mm 

[0 0 4 8] mm\:^. mi^mmi>L<ii^. mi^mmxi 
5-3 ot:, »*b<fi. 2 0-2 8*^:, mmmmi-ie 

[0 0 4 91 r<^^. rttP>(D^s»ijiafi. ^i-^Kite^ 

[0 0 5 01 «^Jx.fi. ^A^-fflv^yh^5}^ae^F±^-51fe 

m^mmir^:it7^^x%^o :z(Dmm^n^r:ii^\a^. 
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<Dmmmm^m0^. t>u<f*!Bifflb. 2o-6O0ra> 
»*L<j*3 0-4 o ^mmm-r^o 
[0 0 5 11 mtkmm\^mm^t\^^mnu'^. m:^}^^^^ 

«*J*l-3 0 Omg/y 5^ h/K »*b<f*2 5-5 

^h<oxyxfi:^\ 

10 [ 0 0 5 2 1 * i^*3tei^<^ffi«{- i: 9 ?l^®tel^afl 
[00 5 31 *^?B{e:*5tt'5«#;fls:S^:^jfei: bTfi> 

[0 0 5 41 mmi^n^mmmmm^ntcmnm^m 

flSf*! 5-3 0*C, «f*b<fi. 2 0-2 8*C-e. 3fcRa 
tt(^5 0 0 — 2, O O 0/l/^J?^. L< t*. 8 0 0 — 

20 1, 0 0 0/1-^5^ >^T% 20 — 6O0P4. 

*b<f*3 0 — 4 o <B>«r(^iMJia:d^b@ 

[0 0 5 51 

[0 0 5 61 
[*lte0ij 1 1 

30 < 1 >XS (a) 

(1) mm^mmm<r>mm 
y — /p^ji^m 1 o#Pp^. i^^-^xm^^m^ i 

[0 0 5 71 MS«Jfi<^«H8^55^)B^SJ-i/3«t3 0 g/ 
y h/K 2, 4 -PA 2mg/y :y h/K ^3^8 g 

/V iy h/i^^mmi^xntimm (ph5. 8) ^i£^9 

40 tio 

[0 0 5 81 :i<Dmt^mm^±mxntzm^^i->^— 
u\z.9ms:0^v> 2 8^x^x1 4 Bm. mm {2, ooo 

Sr#yho R 2 ^ifitT^^^S^iJ^jfi^KJ-^^ 3«30g/y3^ 
h/K 2, 4 -PA 2mg/y^;/^/K :^1^^/^2 
g/y :y h/V^^AnbT»/cigf4^J&Jfi (pH5. 8) ^ 
1 O Om 1 ^oH:ft:7^j?^=i(;i5 0 m 1 Atl/T. ir^Y 

(jeXTs ^(Om^^^^ rR2D2lt^J ^B&i-o ) 

50 [0 0 5 91 r<7)R2D2iSJfii;i±ISTWc;^;/v;^^fi£ 



M«2 8^T% M0f (2, OOO/V:^;^. 10^fc 

mm^&^mco :i(Dmmmmmmi^7 n::t\:i. pcv 

3 m 1 ^mm^J^ R 2 D 2 IgifiiCl^tt j^ftl§« b 

— PCVT*3m 1 #fCo 
[0 0 6 0] nhnfzlmmSiT<D'^^:^/l-^\^R2I> 
2i§Jfit?3|HiaGi^b. «g^{-#tLfCo 

[0 0 6 11 (2) ^4y^:^(Dmm 

a rLS20j ) SmgSrl. 5ml^(^^^— :/ 

>y^i^VJ\^y^±W {-Atu> ^^y— /v^o. 5mi;(3P 

:/(e:J^«7K 1 m 1 ^Atb. J:<jt«iL/c^> ::n«r3 0 

0 O r pm/^>. 5^P«1iS>L^^«ib. ±?t(D*^^T^> 
^;^;j^^?S?f-bf^o r(?^^}#-Sbf^^3[HlfTofcm. 1^^ 
^_^pfe3{-R2D2Jg:ffi^o. 5m iJ!jq;tT 5^>r 

[0 0 6 2] (3) 
^*it^-T-{i^-^/J-^t2-^— (GUS) W^^^ 
W(7)pBI22 1 (^n — ^/x^'^ttii) S:fflV^;r::o 

[0 0 6 31 'f'7:^% K (PB I 2 2 1) t^lmg/m 

1 (OmM.X'^'^WmWL (T r i s -HC 1 1 OmM. 
EDTA ImM. pH8. 0) \Z.mU\^. ffiffl UfCo 

[0 0 6 41 (4) GUSste^^^^AS^f^ 
±IE (2) T^^>n:rc^7><;^;;t?^:»fi^(?>Aofc^^-:/ 
tClJiBE (1) T#^n/cl mmJ^T(^;^/^^^PCVT 
2 5 0 A 1 AnX. JtJ^m> 1 , 0 0 0 r p m/^-e 1 

[0 0 6 51 ^fc. ±fS (3) T#/cGUSite^^^JR 

2 0// 1 (2 0/zg-&*) *-*H-"^R2D2^ftfel 0/i 

[0 0 6 61 < 2>XS (b) 
Wi^. ZL(DWL'^m(OX^fz.'^=^—rf^\^, OOOxg 

.iL>^>BtL. S«S9S^^l*f^«r3lHlfTofCo 
[0 0 6 71 < 3 >XS (c) 

(1) mM^vm 

0. 2 5W/cm^Tl^FBl^«?K^Rattb. fiStt^. 
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3 0 5^F^> 4^-eS5c»bfco 

[0 0 6 81 rOj;5t-ie*St«!;ab}ii'&ifeSr4 0 /zm 
5m 1 ^JDPX.TSc?#-br(;0jtf^«r3|Hl< '9;6^X.b. GU 

s ae^^#A b/^c;^;/i-;^ ^#fco 

[0 0 6 91 (2) 55^SJMfla<^«« 
GUS3ae^Sr^Ab;^c:;^/V':^^3. 5 c mcT^V-r — 
{;^An. R2D2igifi<^3m 1 SPX.T. 2 St:, P^0f 

(2, ooo/i-^?^;^. 1 B^fct) 1 6a#F«1RgP>^) t-T. 

10 a->5^y— V:^!-:^;- (5 0rpm/$» Sr^VNTiS^ 

b. ^^Siaiia^^fco 

[0 0 7 01 ( 3 ) jr^%mmm^(omWi 

bTfrofCo •t-JS*:>'^. JtIB (2) <7)^^S«Wfla<^iS«(- 
:}b^V>T. it«2 0 gt:iR2D2^Kf*:l&%(^^^St»9l^ 

^y^--yy^\Z.iJ?V:;^(D:^^^\^. l mM X-Gl 
u (5 — Bromo — 4 — chloro — 3— indo 
1 y 1-/3-D— g 1 uc r on i de) 3 0 0m 

— 3 6^. fft^T. 2 4B#Fb^^ 

20 gb. ^mR/^^>^^fofco ::(^)GUST5/-fe:^^;iJ:'9. 
:3?;/^>^4'60. GUSit^^;d5*A$tv?l^«telft^nf::^ 

:^b;^Co 
[00 7 11 

[Il:te0ij2l ^^^^:^y {^^i^xM 

t5S^^^±c^>Mp"p rLS20j) ig^rsoomi ^-t-;^ 

=7 y^^\C7<k\^. h/l^^i^^l 0 Om 1 ^An^. 

3- (2-r^y^h^i//^r^y >^t3t:vw) -hyy 
30 h:3ev^i/^v (;jt7>^y^y>'^*J) 1 g ^;!JP bfc 

J:5f;ibT^/y =i>-:^^/W'?;^4'T*Jti$b> h/vrnv-Sr 
g^b. ;^9y-^»/co 

[0 0 7 21 S^S^^s ::^^y-^9 o%y ^/-/VT* 

[0 0 7 31 ±MxmzM^m.mLt?^:^ionMMm i 

^|s]1t<^:^^T^ebf:i^. R2D2Jtfl6Sr*nx.TS'& 

40 m^'^tLo 

[0 0 7 41 GUSiie^2 0 M g^'^tPTE^«?K2 

0 /i 1 ic:R2D2JS^4 0 \i 1 SriPx.. rc^)^iK(-jKy 
:^/Wr^^>'2. 5Mg. v^>'5 0 M g. 

^V18/zg> tJXhVH2 2 0 m g^^ -^tb^^tb* 
^Sie:R2D2itffi6 0 M 1 {-^^bTJPX. ^?1.T 1 0 

rJJ-F^StBb. 4@^S(?:>GUSit€^(?:>4SSti^'&fr^ia 

Sfbi^Co 

[0 0 7 51 rtte^(?:>GUS3S^S-T'CQ:^St4ffl^(*^^± 

iScoSffii^S^4!>'^;=^;^(7)Jl'g^^^fflv>T^:^^Ji ^I^ 

50 1S(^^r?£-e?l^Kte«^*ffljl&^#T. GUST:y^-r^fTV^ 



# 
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[0 0 7 6] 

1 \Z,7jk Vfz,o 

[0 0 7 71 

SI 



*^1 l-^bfCo 

[0 0 7 8] 

1. 5m 1 mmJ^T<^;^/^^PCV 2 

5 0 /i 1 t^5l5iieT-^?S2 0 M 1 . R2D2i§^l 0 
0 n 1 SrAtbT»fciiii^ifeS:ffl^^;^c«^fi. ^Jfefi^J 1 t 

M^#^Co ■^(^^:^^Sl{-*bfCo 
[0 0 7 9] 
[«ll 







MX* 

own 














86 1 




m±. 






3. 099 


n± 






2,913 








3, 5 1 0 


n± 






1, 542 










9 








1S.V 


9 










0 



[0 0 8 0] 

mmms] 

( 1 ) m^^m^(omm} \^Mmm i crtro 

(2) i^^:^:^(Dmm\^mmmi\^m\:^xn^tio 

(3) ^*ite^<^!SM 

i^l^^fexte^ti. iy>'Mm^&^i^^(^':^y 

(4) /N^^t^-^-rixv-imaie^t^^Agfem*. 

[0 0 8 11 (5) 5)^SJ^J3a<^lS« 

Atl.. R2D2i#ifiSr3ml*n;tT. 2 8^. mWt 
(2, 0 0 1 0^fc«9 1 6B#P^R8?q) t-T. 

[0 0 8 21 (6) rm^wmmcomm 

±15 (5) {;i2pCTit#^m\ l&^3 0i{^. rixe> 



<7)^^*fflJ!ac30!^8IJR 3mlSr2, 4-PA 2mg/y 
:y ^/K i/3:K3 0 g/y :y h/K ^/^^-f h 3 g/y 

•^tpNe^flfi (pH5. 8) 3 Om 1 «:iiL^9 cm(7>:;K: 

[0 0 8 31 m^28^. mm (2, OOO/V^;^. 

40 1 1 6B#rafiaM) "e2 0 PRBffi-^b^ ^N>f i^P 

[00 841 ( 7 ) ?I^S^m»8Jia;&^ ib«ti^<*:S^ 
±l5t^: J; ^ mzMWBW^m^f^ 1 6 9 ffl (li:^*^ 5 m 
mCi^W) Sr^>^i;^/vrT^::^>^2mg/y 5^ h/K 
^ l/Vg^^l mg/y >;/ h/K a )^ 3 0 g / y 5^ ^ 
/K y/Wtr /V-3 0 g/y h/K ^/l^^-f h3g/ 
y h/USr^tpMSitfl63 Om 1 ^ii:#9 cm(7>:fc#S 

^ 1 0<@g^L. 2 8t:. M3f (2, 0 0 O/P':^;^. 1 
50 P Sfc «9 1 6 BtP^MW) -tf 3 0 0 PBllS«-r^ t > 



[0 0 8 5] n±i^fcmtm^^t^^^ (e^io-3 

OmmiC^W) SrV3»3%. b 3 g/ y h 

/W^-g-tfMSJ&flSS Om 1 ^t/^^/ (^5c 
mXlSl5 cmXii5^ 1 0 cm) 4^T-@{b^-^^c@f^itifi 
id^-^ 1 *:<5o^tt L. 2 0 0 P^^i&^ LT^l^Kte^^ 
Sri 3 smi^ntco ■?:<^itemSr^2l;i^i-o 
10 0 8 6] ( 8 ) ?l?Kte«Ma*SboiteT-ft?«f 

PGR (polymerase chain reac 
t i on) jfe^;lJ;5^^>r ^t'-v'^ v^^/Rttite^SriS:}* 

[0 0 8 7] ±12 (7) X-m:in±mmi^<Dm5 Om& 
^1, 5ml ^(D-^^ ^ X2^zL—^{CAtl^ 1 0 mM 
EDTA^'g'tp2 OmM T r i s -HC 1 (p 
H7. 5) 3 0 0 // 1 Sr^*BU. rix^lg#Lfcm> 2 
0%SDS ^2 Om 1 Jlmx-T. 6 5'X^X* 1 0 j^mMELl. 

fco rixJc5Mgtffi^;5?7y oo/z liPx.. *^{- 

2 0 1 , 7 O O 0 X g (Om^L-M^StX 2 

/U2 0 0 fi I ^Mx.. ^mmnL.. m^si/i, 7 0 

0 0 X g<^>3S.L^M«T*2 0:$^P«mL^5>g6b. 

^ss/ETT*^:***-^. 1 0 0 M 1 (DT^mmmi^^Mi^ 

[0 0 8 8] PCRfflO^^^^r-^— ir LT. 4^^<^W 

2 \:i7^'tMmmm^^'r^:^v y^^^^i^ 

^r-^-^ib. JbifiW^fls;ft*(^DNA5 /z 1 
>r hi LT. m?>Sr^tfK!S?*R (1 OmM T r i s 
-HC 1 (pH8. 3), 1. OmM M g C 1 2, 5 
OmM KCl, 0. 01%-^^^^:/, pH8. 3, d 
NTP #0. 2mMmixture, Taq DN 
A polymerase 2. 5«=^:=^5/h) 1 0 O /x 

1 T% m^M^ft>^n-:>ft.o Rft>m\^. PCK^^yh (P 
C R Am plificationKit (^JgaS 

[0 0 8 9] iitiR^Sf*. PCRS/S^aSe (P r o g r 
am Temp ControlSystem PC— 
7 0 0 (TXX5/^I±M) ) ^fflV^T. ^tt9 4t:. 1 
^5-. y i^^6 0*C, 3 0#. #3S (extent 

ion) 7 2t:. l^(D3O(DjRm^W^3 0J^m^i& 

bT^Tofclo 

[0 0 9 0] PCRR/S?KSr^j£t^J:'9T;</p-;^«^ 
»tl)T-$^Wbfcii:r^. S^«iKJ^^fettUabfcDNA:&^ 
b3 7 5 b pCDii*S^nfcDNA^<>^ K;05«g^$^fCo 
r<^DNA-/^^K/N*^ — 4^n±U!^t^l 3 5 

i^Tv^sr i:ds«l^-e#fco *o*S:S:Sr^2(c:^i-o 
[0 0 9 1] 
[%i£^(l4] 



(8) 4#BB¥ 10-179174 
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(1) mm&!^mm(omm 

h r^^n 13 V (p^pSa 18 8) cojsia 1 0 p 0 (D^iSiim 

(I'-l. 2mmft) ^^4SS#tJ8Jc:IRi9Wb. N6itft6 

(^«im)5fe^mfi5cl;ii/3^^2 0 g/y >;/ b/K 2, 4-P 
A 2mg/y5/h/K L->^ny>^2. 9 g/y h 
;*?1^^/Kl O Omg/y 5^ h/K ^^9 g/y y 

h/i-^mmvxm::mm (pH5. s) ^B:s9cmo 

6S2jgifiJ iB&-r) -ht-^ 1 V-V-V^fcip 9<®«j^ 
10 b. 2 8t:. mmx\ 2 10Bai&^b. ;^/V'>^Sr#f=io 
[00 9 2] r (2) ^-r>^;^c^l^SSj *5<J:D^ r (4) 
/N>r -^-Y -^-Bttitfs^f^^^Ai^f^j 1 1:1 

«^c. r (3) i^Mm&^(omm} nmmm2 
\cmcxnotio 

[0 0 9 3] (5) ^j^mmf&.(omm 

s 2i§jffi±{;im^b. 2 8^. ^mxTj^mmmi^i^m 

[0 0 9 4] (6) ?f^Ktet&*ffl^OilS 

20 ills (5) {;iipbrig^b. mm? U^<D:^/u:^^^^m 
iiri*J-^<^**''^'< ^T3-;r>rt^^5 Omg/y h/l^Sr 

j^jnbfcN6 s 2igfl6(c^1gb. 2 8t:p&@f-e3 o era 

[0 0 9 5] ( 7 ) ?I^Hte^*W^;5- ^ (7)ia#?fli(50S^ 

-hiB (6) \:ixY>mtiMwm»:mmms^i 0 im (bs 

^5mm{;i^W) ^> VaJ^l 0 g/y 5/ b/K -^/l-^ 
h3 g/y :y b/V^^?>l/2«l«:aa«*<^N6J«flfe 
(pH5. S) \Z.\g:^9 cm<Di^^^<0 1''^^ — l^^r:i 

9 6<B<^:3t7/v;^«:B^b. 2 8t:. ?g@f (2, 0 0 0/v 

30 1 B^fc^ 1 emmmm) xs oBmm^^t. 

[0 0 9 6] n^l^tl^ tm^^t^^^ (;^^10-3 
Omm(C^W) SriX3)»3 0 g/y 5/ h^K ^/l-^-^ h 
3 g/y >y h/l-^^t?MS^Jfe5 Om 1 

(i^5 cmXlS|5 cmXi«$ 1 0 cm) q^T^Sfb^ 

"^tzmi^mm^^^ 1 b. 2 0 0 wimm br 

[0 0 9 7] ( 8 ) ^nmm^^<DmB'f'mm 
mMm2(D:^m\^mcxnm^n^fc}::i^. h^^eia 

40 3 i^S^ffi^&^t: 3 0 1Bft:i*i 2 6 <a«ctr/^>r -r^T 

Jg^Sr* 2 \^^^o 
[0 0 9 8] 

(Of^^i:^ 2 \^7^ bf^o 
[0 0 9 9] 

50 m(D^^n<^r^i^^^n. mmms tmm\^\^x6^mmm 



(9) 



[O 1 0 01 

1. 5m\m^=^—y'\^lrnm&sT(D:^/U:^PCV 2 
5 0m 1 t^MMBlF'mm2 0 u U R2D2:®ifelO 

[0101] 10 
[0 10 2] 

(Di^^^m2\cmLtio 

[01031 20 

1. 5m 1 :/l3:i nime4T«^;<7/v;^pcv 2 

5 0 M 1 i:^^*eT-^??^2 0 M K N6 S 2J#itSl O 
0 fi 1 :S:AttT#/cil^i^^fflV^/cij^i51^ti, ^JS^!J4 t 

[0 10 4] 
[^ffi^JSl 

(1) m^^mm(Dmm 

^^-<:yh^y:^ (p"o«^v^^;^) <^^^S^^7 0 30 
-/u^mii^ 1 o #Pb1. ^k^^xm^^^^ 1 
h y ^7 2 O^J-rai^^SLT^SfSaLSSr 

3)»3 0 g/y 5^ h/K 2, 4-PA 3mg/y>^h 
/K -y/^-^^ h 3 g/y h/U^^3s:«inLT#fclgiS (p 
H5. 8) Srii:#9 cmCO:K:#^«^v^ir — l^^'-CH^ti^ 
■^THflcigifi (&LT^ rB5D3iSifij ^B&*t^) 
1 — 1 0 Offlg^L. 2 S't:. (2, 
OOO/V-^x^. 1 0Sfc^9 1 6B#FHlRg5q) T% 6O0F^ 

[0 10 51 r (2) *3J:t^ r (4) 

^t:2 -^^ v-v-Bttifte^^^^Aj^f^J ti^JfiC^j 1 
ipCT. :i7t. r (3) ^^f^ite-T-t^PtSj J*^*£«»J2 

[0 10 6] (5) 

D3«Ja±i;iH^L. 2 St::, i^gf (2, ooo/v^ 
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[0 10 71 (6) ?!^«te«iiW)ia<^5ia 

±fB (5) ^c^pCTi&^b. i#«7 p i(7);^/i^;^^^f>] 
■^ir-f Omg/y h/i^?: 

8s*DLfcB5D3miai^^ttb. 2 8^. P^g^f (2, 0 

oo/u^;?^. 1 0^fc!9 1 6^ra^.M) -e4O0raig« 

[0 10 8] (7) wMmwm^f)^h(om^^<Dn^ 

±IE (6) lc:J:«9#fc0«$5mit«*ffii3a5 7fi (iiL@«?l 

icm(^^W) SriX3«3 0 g/y 5/ h/K y/i-trh- 

/V3 0 g/y :y h^'l-^^ ^>'v^/WT7='::=^ 0 . 3mg/y 
>^ h/K l/^-g^g^O. 3mg/y5/h/K 

b3 g/y ,y h/U«:^tf l/2«lffiia»*<^MS«flfi 
(pH5. 8) \Z.mM.9 cia(D-)<^^(Dl^^ — '^^f:^^ 
6«c^;^/v:^^B^b. 2 8^. (2, ooo/v^ 

1 1 6^F«lBg|^) T*5 0 0F«im«-r6^. 

[0 10 91 SifcLf::^ (g ^ 3 ~ 5 mml;i^W) ^i/ 
3«t3 0 g/y 5^ h/K ^/l^'y^ V 3 g/y :y h/l-^^ 
t?l/2il^igiga^C0MSitjfi3 Om 1 ^S^^W (^1 
5cmXff^4cm) 4'-C@{b^-1i:fc@«ciS«(^:#-^ 1 
*-^o^«b. 3 0 0F^1J&«"t-^<^. ^Wb:^c^<^SS|S 
{c:«;^)5?^^bfc0Kte^i^^4 9ffl«s»fco ^o^* 

2 l;!i^-ro 

[ 0 1 1 0 1 ( 8 ) rmmm&m(D^ik^^mm 

3(^*Sl-PCT^?W^tTofci^r.^. ^^c^)^ 

^ 2 (C::^*f"o 
[0 1 1 11 

[lt«5S«?iJl 0] it^ST-#AB${-it'(>^3S(D,;^^m\ ^ 

^(7)^*^«2lC^LfCo 
[0 112] 

mmm \ n 5S«^^»A^t-i*'L^«i;asr^t. ^^is 

[0 1131 

[itS?«»Jl 2] aeT-»Afl#J-^7-<^:^co^*P^W^> 
1. 5m 1 :/i-l mmeJLT<?:>;^/l^:^PCV 2 5 

0/z 1 bf^^mBi^Wm2 0 n 1. B5D3^?Kl 0 0 

[0 1 141 
[^21 



(10) 
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IIM^ 3 










1 6 9 


13 5 












0 


0 












0 


0 


ii^^ 6 










0 


0 












1 0 1 


2 6 












0 


0 












0 


0 












0 


0 










tlL 


5 7 


4 4 










t£L 


0 


0 


tt«tmn 










0 


0 


tmmi2 










0 


0 



[0 115] 

So 

[0 116] 

GCTGGGGCGT CGGTTTCCAC TATCCG 

[0117] m^m^ : 2 

la^JcOft^ : 27 

CGCATAACAG CGGTCATTGA CTGGAGC 



Epilog ^ : 26 



i^^DNA 



26 



27 



